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(54) Display apparatus and method for providing font effect thereof

(57) A display apparatus and a method for providing
a font effect thereof are provided. The method includes
obtaining character information and font information of a
character; determining an attribute value of a font effect
according to at least one of characteristics of the char-

acter and characteristics of the display apparatus
(S1120); rendering the font effect based on the deter-
mined attribute value (S1130) and applying the rendered
font effect to the character; and outputting the character
to which the font effect is applied (S1150).
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2013-0115549, filed in the Korean
Intellectual Property Office on September 27, 2013, the
disclosure of which is incorporated herein by reference
in its entirety.

BACKGROUND

Field

[0002] Methods and apparatuses consistent with ex-
emplary embodiments relate to a display apparatus and
a method for providing a font effect thereof, more partic-
ularly, to a display apparatus configured to provide a font
effect to a character that is input by a user, and a method
for providing a font effect thereof.

Description

[0003] Display apparatuses may provide and display
not only characters input by a user but also a font effect
near or inside the input character. By providing a font
effect to a character input by a user, a display apparatus
may provide the characters with excellent visibility and
design. However, related art methods of providing font
effects only provide fixed attribute values regardless of
the size or thickness of the character, or the resolution
of the display apparatus. For example, in the case where
a font effect is set to provide a rim to a character whose
size or thickness is adjustable (for example, stroke effect,
glow effect, etc.), the font effect has a fixed attribute value
(e.g., thickness value) which is applied even when the
character’s size or thickness has changed.
[0004] In this case, when the size of the character gets
smaller or thinner, the font effect area becomes too large
compared to the character, which causes the character
to become unbalanced. Furthermore, when the size of
the character gets larger or thicker, the quality of the font
effect applied to the character deteriorates.

SUMMARY

[0005] One or more exemplary embodiments may
overcome the above disadvantages and other disadvan-
tages not described above. However, it is understood
that one or more exemplary embodiments are not re-
quired to overcome the disadvantages described above,
and may not overcome any of the problems described
above.
[0006] According to the present invention there is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Other features of the invention will be
apparent from the dependent claims, and the description
which follows.

[0007] One or more exemplary embodiments provide
a display apparatus capable of providing an optimized
font effect to a character whose size is variable by ap-
plying different attribute values of the font effect accord-
ing to at least one of characteristics of the character and
characteristics of the display apparatus, and a method
for providing a font effect thereof. According to an aspect
of an exemplary embodiment, there is provided a font
effect providing method of a display apparatus, the meth-
od including determining an attribute value of a font effect
according to at least one of a characteristic of a character
and a characteristic of the display apparatus; rendering
the font effect based on the determined attribute value
and applying the rendered font effect to the character;
and outputting the character to which the font effect is
applied.
[0008] The attribute value of the font effect may include
at least one of a thickness, position, and color of the font
effect and is determined at least according to the size of
the character.
[0009] In response to the font effect including a stroke
effect of adding a rim to the input character, the deter-
mining of the attribute of the font effect may include de-
termining a thickness value of the stroke effect such that
the larger the size of the character, the thicker rim, and
the smaller the size of the character, the thinner the rim.
[0010] The attribute value of the font effect includes at
least one of a thickness, position, and color of the font
effect and is determined at least according to a thickness
of the character.
[0011] In response to the font effect including a stroke
effect of adding a rim to the input character, the deter-
mining may include determining a thickness value of the
stroke effect such that the thicker the character, the thick-
er the rim, and the thinner the input character, the thinner
the rim.
[0012] The method may further include obtaining infor-
mation about a resolution characteristic of the display
apparatus; wherein the attribute value of the font effect
is determined by considering at least the resolution char-
acteristic of the display apparatus.
[0013] In response to the font effect including a glow
effect of providing a smudging effect to the character, the
determining may include reducing the smudging effect
by reducing a filtering intensity of the glow effect such
that the lower the resolution characteristic of the display
apparatus, the lower the filtering intensity of the glow ef-
fect.
[0014] The characteristics of the character may include
at least one of the language type of the character, styling
of the character, and stroke complexity of the character.
[0015] The method may further include obtaining font
information that includes a type of the font effect to be
applied to the character, and the type of the font effect
may include at least one of a shadow effect, glow effect,
bevel effect, emboss effect, color overlay effect, stroke
effect, linear gradient effect, and pattern effect.
[0016] The method may further include turning on or
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off a function of adjusting an attribute value of the font
effect according to characteristics of the input character
in accordance may be turned on or off by a user setting.
[0017] The character may be one of a character input
from a user and a character received from outside the
display apparatus.
[0018] According to an aspect of another exemplary
embodiment, there is provided a display apparatus in-
cluding: an inputter configured to receive a user com-
mand input; a controller configured to determine an at-
tribute value of a font effect according to at least one of
a characteristic of a character input through the inputter
and a characteristic of the display apparatus, render the
font effect based on the determined attribute value, and
apply the rendered font effect to the character input
through the inputter; and an outputter configured to out-
put the character to which the font effect is applied.
[0019] The attribute of the font effect may include at
least one of a thickness, position, and color of the font
effect and the controller determines the attribute of the
font effect according to the size of the input character.
[0020] In response to the font effect including a stroke
effect of adding a rim to the input character, the controller
may determine thickness value of the stroke effect such
that the larger the size of the input character, the thicker
the rim, and the smaller the size of the input character,
the thinner the rim.
[0021] The attribute of the font effect may include at
least one of a thickness, position, and color of the font
effect and the controller determines the attribute of the
font effect according to a thickness of the input character.
[0022] In response to the font effect including a stroke
effect of adding a rim to the input character, the controller
may determine a thickness value of the stroke effect such
that the thicker the input character, the thicker the rim,
and the thinner the input character, the thinner the rim.
The controller may obtain information about a resolution
characteristic of the display apparatus, and to determine
the attribute value of the font effect by at least considering
the resolution characteristic of the display apparatus.
[0023] In response to the font effect including a glow
effect of providing a smudging effect to the character, the
controller may reduce the smudging effect by reducing
a filtering intensity of the glow effect such that the lower
the resolution of the display apparatus, the lower the fil-
tering intensity of the glow effect.
[0024] The characteristics of the input character may
include at least one of the language type of the input
character, styling of the input character, and stroke com-
plexity of the input character.
[0025] The inputter may receive font information that
may include a type of the font effect to be applied to the
input character, and the type of the font effect may include
at least one of a shadow effect, glow effect, bevel effect,
emboss effect, color overlay effect, stroke effect, linear
gradient effect, and pattern effect.
[0026] The controller may turn a function of adjusting
an attribute value of the font effect on or off according to

the characteristic of the input character in accordance
with a user setting input through the inputter.
[0027] According to an aspect of another exemplary
embodiment, there is provided a display apparatus in-
cluding: an inputter configured to receive character infor-
mation indicating at least a characteristic of a character
and font effect information indicating at least a font effect;
a controller configured to determine an attribute value of
the font effect according to at least one of the character-
istic of the character and a characteristic of the display
apparatus, to render the font effect based on the deter-
mined attribute value, and to apply the rendered font ef-
fect to the character; and an outputter configured to out-
put the character to which the font effect is applied.
[0028] According to an aspect of another exemplary
embodiment, there is provided a display apparatus in-
cluding a controller configured to adjust a property of a
font effect that is to be applied to a character in accord-
ance a characteristic of the character to be displayed;
and a display configured to display the character applied
with the font effect with the adjusted property.
[0029] The display apparatus may further include an
inputter configured to receive a pinch operation from a
user to decrease a size of the character and an expansion
operation to increase the size of the character, wherein
the controller is configured to, in response to the inputter
receiving the pinch operation, decrease at least one of a
size and a thickness of the font effect, and in response
to the inputter receiving the expansion operation, in-
crease at least one of the size and the thickness of font
effect.
[0030] The controller is configured to, in response to
the inputter receiving the pinch operation, decrease at
least one of the size and the thickness of the font effect
in proportion to the decrease in the size of the character,
and in response to the inputter receiving the expansion
operation, increase at least one of the size and the thick-
ness of font effect in proportion to the increase in the size
of the character.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] For a better understanding of the invention, and
to show how embodiments of the same may be carried
into effect, reference will now be made, by way of exam-
ple, to the accompanying diagrammatic drawings in
which:

FIG. 1 is a block diagram schematically illustrating
a configuration of a display apparatus according to
an exemplary embodiment;
FIG. 2 is a block diagram illustrating in detail a con-
figuration of a display apparatus according to an ex-
emplary embodiment;
FIG. 3 is a block diagram illustrating a plurality of
modules stored in a storage according to an exem-
plary embodiment;
FIGs. 4A and 4B are views for explaining various
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font effects;
FIG. 5A is a view illustrating a character where a
stroke effect is applied according to the character
size, according to related art;
FIG. 5B is a view illustrating a character where a
stroke effect is applied according to character size,
according to an exemplary embodiment;
FIG. 6A is a view illustrating a character where a
stroke effect is applied and pixel of the character
according to character thickness, according to relat-
ed art;
FIG. 6B is a view illustrating a character where a
stroke effect is applied and pixel of the character
according to character thickness, according to an
exemplary embodiment;
FIG. 7A is a view illustrating a character where a
stroke effect is applied according to language type
of related art;
FIG. 7B is a view illustrating a character where a
stroke effect is applied according to language type,
according to an exemplary embodiment;
FIG. 8A is a view illustrating a character where a
shadow effect is applied according to character size
of related art;
FIG. 8B is a view illustrating a character where a
shadow effect is applied according to character size
of an exemplary embodiment;
FIG. 9A is a view illustrating a character where a font
effect is applied according to resolution of a display
apparatus of related art;
FIG. 9B is a view illustrating a character where a font
effect is applied according to a display apparatus of
an exemplary embodiment;
FIGs. 10A and 10B are views for comparing the font
effects between related art and the present disclo-
sure; and
FIG. 11 is a flowchart for explaining a method for
correcting a font effect according to an exemplary
embodiment.

DETAILED DESCRIPTION

[0032] Certain exemplary embodiments are described
in higher detail below with reference to the accompanying
drawings.
[0033] In the following description, like drawing refer-
ence numerals are used for the like elements, even in
different drawings. The matters defined in the descrip-
tion, such as detailed construction and elements, are pro-
vided to assist in a comprehensive understanding of ex-
emplary embodiments. However, exemplary embodi-
ments can be practiced without those specifically defined
matters. Also, well-known functions or constructions are
not described in detail since they would obscure the ap-
plication with unnecessary detail.
[0034] FIG. 1 is a block diagram schematically illus-
trating a configuration of a display apparatus 100 accord-
ing to an exemplary embodiment. As illustrated in FIG.

1, the display apparatus 100 includes an inputter 110,
outputter 120 and controller 130. Herein, the display ap-
paratus 100 may be a smart phone, but this is just an
exemplary embodiment, and the display apparatus 100
may be embodied as one of other display apparatuses
that may output characters such as, for example, a smart
TV, tablet personal computer (PC), desktop PC, note-
book PC, etc.
[0035] The inputter 110 receives a user command for
controlling the display apparatus 100. For example, in
some embodiments, the user command received by the
inputter 110 is for obtaining character information of a
character that is input by the user. In addition, the inputter
110 may receive a user command for setting various font
effects. As used herein the term character refers to any
type of symbolic script (e.g., Kana, Kanji, Hanji, Hangul,
etc.), letter, number, icon, image, special character (e.g.,
*,+, >, $, etc.), etc.
[0036] The inputter 110 may be embodied as a touch
screen, but this is just an exemplary embodiment, and
the inputter 110 may be embodied as one of various in-
putting apparatuses such as, for example, a keypad, pen,
mouse, keyboard, remote control, etc.
[0037] A controller 130 controls the outputter 120 to
output image data. The outputter 120 may apply a font
effect to the character input through the inputter 110 and
then output the character with the font effect.
[0038] The outputter 120 may be embodied as a dis-
play unit, but this is just an exemplary embodiment, and
the outputter 120 may be embodied as any type of ap-
paratus that can output visual information such as, for
example, a printer, etc.
[0039] The controller 130 controls the overall opera-
tions of the display apparatus 100 according the user
command input through the inputter 110. The controller
130 may determine an attribute value of a font effect ac-
cording to characteristics of the character input through
the inputter 110, render the font effect based on the de-
termined attribute value, and apply the rendered font ef-
fect to the character.
[0040] More specifically, the controller 130 may obtain
character information input through the inputter 110 and
font effect information set in the display apparatus 100.
The font effect may be, for example, a graphical element
provided inside or outside the character.
[0041] The font effect information obtained by the con-
troller 130 may include the type of font effect to be applied
to the input character. The available types of font effects
include at least one of a shadow effect, glow effect, bevel
effect, emboss effect, color overlay effect, stroke effect,
linear gradient effect, pattern effect, etc.
[0042] Furthermore, the controller 130 may determine
an attribute value of the font effect according to at least
one of the characteristics of the input character and at-
tributes of the display apparatus 100. According to an
exemplary embodiment, the controller 130 may deter-
mine at least one of a thickness, position, and color of
the font effect according to the size of the input character.
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According to an exemplary embodiment, in the case of
adding a rim to a character to which a font effect is ap-
plied, the controller 130 determines a thickness value of
a stroke effect such that the larger the size of the input
character, the thicker the rim, and the smaller the size of
the input character, the thinner the rim of the input char-
acter.
[0043] According to another exemplary embodiment,
the controller 130 may determine at least one of a thick-
ness, position, and color of the font effect according to
the thickness of the input character. More specifically, in
the case of a stroke effect of adding a rim to a character
where a font effect is input, the controller 130 may deter-
mine the thickness value of the stroke effect such that
the thicker the input character, the thicker the rim, and
the thinner the input character, the thinner the rim.
[0044] Besides the aforementioned, the controller 130
may determine an attribute value of the font effect ac-
cording to at least one of the language type of the input
character, style of the input character, and the stroke
complexity of the input character. In addition, the control-
ler 130 may determine an attribute value of another font
effect besides the stroke effect according to the charac-
teristics of the input character.
[0045] The stroke complexity of the input character in-
cludes the type of strokes of the input character (e.g.
basic stroke, compound stroke, etc.), the number of
strokes of the input character, the spacing of the strokes
of the input character, the orientation of the strokes of
the input character, the order of the strokes of the input
character, the density of the strokes of the input charac-
ter, etc.
[0046] The controller may determine an attribute value
of the font effect according to one font effect set in the
display apparatus 100, but this is just an exemplary em-
bodiment, and in the case where a plurality of font effects
are set in the display apparatus 100, the controller 130
may determine an attribute value of the font effect ac-
cording to the plurality of font effects.
[0047] In addition, the controller 130 may obtain infor-
mation on the resolution characteristics of the display
apparatus 100, and determine an attribute value of the
font effect considering the resolution characteristics of
the display apparatus 100. Herein, the controller 130 may
determine an attribute value of the font effect considering
the not only the characteristics of the resolution of the
display apparatus 100 but also characteristics related to
the resolution such as Pixel Per Inch (PPI) and Dots Per
Inch (DPI).
[0048] According to an exemplary embodiment, in the
case of a glow effect providing a smudging effect to the
input character to which a font effect is input, the control-
ler 130 may express (which may be described as ren-
dering or may include rendering, or which rendering may
include) the character such that the higher the resolution
of the display apparatus 100, the higher the smudging
effect of the character, and that the lower the resolution,
the lower the smudging effect of the character.

[0049] In addition, the controller 130 may render the
font effect based on the determined attribute value, and
apply the rendered font effect to the input character.
[0050] There may be a user settable setting that the
user can set through the inputter 110, which causes the
controller 130 to turn a function for adjusting an attribute
value of the font effect on or off according to the charac-
teristics of the input character.
[0051] By the aforementioned display apparatus 100,
it is possible to render the font effect considering the char-
acteristics of the input character and the resolution of the
display apparatus, thereby applying an optimal font effect
to the input character and providing the character to
which the font effect is applied to the user.
[0052] Hereinbelow, the display apparatus is ex-
plained in further detail with reference to FIGs. 2 to 10B.
[0053] FIG. 2 is a block diagram illustrating in detail a
configuration of a display apparatus 200, according to an
exemplary embodiment. As illustrated in FIG. 2, the dis-
play apparatus 200 includes a communicator 210, input-
ter 220, storage 230, outputter 240, and controller 250.
[0054] FIG. 2 illustrates the configurative elements
based on the case where the display apparatus 200 is
an apparatus provided with various functions such as a
character outputting function, font effect providing func-
tions, etc. Therefore, depending on the particular imple-
mentation of this exemplary embodiment, some of the
configurative elements may be omitted or changed, or
other configurative elements may be added.
[0055] The communicator 210 is for performing com-
munication with various types of external devices and/or
external servers according to various types of communi-
cation methods. The communicator 210 may include var-
ious communication chips such as, for example, a Wi-Fi
chip, a Bluetooth chip, a Near Field Communication
(NFC) chip, wireless communication chip, etc. Herein,
Wi-Fi chip, Bluetooth chip, NFC chip, and wireless com-
munication chip perform communication in Wi-Fi method,
Bluetooth method, NFC method, and other communica-
tion methods, respectively. Of these, an NFC chip refers
to a chip operating in the NFC method which uses 13.56
MHz bandwidth of various RF-ID frequency bandwidths:
135 kHz, 13.56 MHz, 433 MHz, 860-960 MHz, and 2.45
GHz. In the case of using a Wi-Fi chip or Bluetooth chip,
it is possible to transceive various connection information
such as Service Set IDentification (SSID), a section key,
etc., and use it to transceive various information after
connection communication. A wireless communication
chip refers to a chip performing communication according
to various communication standards such as IEEE, Zig-
Bee®, 3rd Generation (3G), 3rd Generation Partnership
Project (3GPP), Long Term Evolution (LTE), etc. The
communicator 210 may receive, as an input, image in-
formation and/or character information from an external
server or apparatus.
[0056] The inputter 220 may receive a user command
for controlling the display apparatus 200. The inputter
220 may receive an input of a user command for obtaining

7 8 



EP 2 854 127 A1

6

5

10

15

20

25

30

35

40

45

50

55

character information that the user intends to write. In
addition, the inputter 220 may receive an input of a user
command for setting at least one font effect to be applied
to the display apparatus 200. In addition, the inputter 220
may receive an input of a user command for turning a
function for determining an attribute value of a font effect
on or off according to the characteristics of the input char-
acter. The inputter 220 may be embodied as a touch
screen, but this is just an exemplary embodiment, and
the inputter 220 may be embodied as another inputting
apparatus that may control the display apparatus 200
such as a remote control, pointing device, mouse, key-
board, keypad, etc.
[0057] The storage 230 stores various modules for
driving the display apparatus 200. For example, in the
storage 230, software including a base module, sensing
module, communication module, presentation module,
web browser module, service module, etc., may be
stored. Herein, the base module includes a module that
processes the signal transmitted from each hardware in-
cluded in the display apparatus 200 and transmits the
processed signal to a superior layer module. The sensing
module includes a module that collects information from
various sensors, and analyzes and manages the collect-
ed information. The sensing module may include a face
recognition module, voice recognition module, motion
recognition module, NFC recognition module, etc. The
presentation module includes a module for configuring a
display screen. The presentation module may include a
multimedia module for reproducing and outputting mul-
timedia contents, and User Interface (UI) rendering mod-
ule that performs UI and graphic processing. The com-
munication module includes a module for performing
communication outside of the display apparatus 200. The
web browser module includes a module that performs
web browsing and accesses a web server. The service
module includes a module that includes various applica-
tions for providing various services.
[0058] In addition, the storage 230 may store various
modules for determining attributes of a font effect accord-
ing to the characteristics of a character. As illustrated in
FIG. 3, the storage 230 may include a character size
determining module 231, character thickness determin-
ing module 232, font effect attribute controlling module
233, font effect generating module 234, font effect apply-
ing module 235, and font effect transmitting module 236.
[0059] The character size determining module 231
performs a role of determining the size of the character
to which a font effect will be applied. The character thick-
ness determining module 232 performs a role of deter-
mining the thickness of the character to which a font effect
will be applied. The font effect attribute controlling module
233 performs a role of changing a font effect according
to the attribute value of the determined according to the
characteristics of the character. The font effect generat-
ing module 234 performs a role of rendering the font ef-
fects per type (e.g. according to the type of the font effect)
from the character (e.g. from the characteristics of the

character, which could be a character image of the char-
acter/a character image). The font effect applying module
235 performs a role of applying a font effect to the char-
acter according to the type of the font effect. The font
effect transmitting module 236 performs a role of trans-
mitting the character to which a font effect is applied to
the outputter 240.
[0060] The plurality of modules as illustrated in FIG. 3
is just an exemplary embodiment, and other modules
may be included for providing font effects according to
the characteristics of the input character. For example,
various modules such as language type determining
module, stroke complexity determining module, display
resolution determining module, etc., may be further in-
cluded.
[0061] Going back to FIG. 2, the outputter 240 outputs
image data according to control by the controller 250.
The outputter 240 may output a character to which a font
effect is applied by the controller 250.
[0062] The outputter 240 may be embodied as a Liquid
Crystal Display (LCD), but this is just an exemplary em-
bodiment, and the outputter 240 may be embodied as
one of various displays such as Organic Light-Emitting
Diode (OLED), thin film transistor (TFT), Cathode-Ray
Tube (CRT), etc. In addition, the outputter 240 may not
only be embodied as a display unit but also as any type
of visual information outputting apparatus such as, for
example, a printer, etc. The controller 250 controls the
overall operations of the display apparatus 200 using var-
ious programs stored in the storage 230.
[0063] As illustrated in FIG. 2, the controller 250 in-
cludes a random access memory (RAM) 251, a read-only
memory (ROM) 252, a graphic processor 253, a main
central processing unit (CPU) 254, first to nth interfaces
255-1 to 255-n, and buses 256. Herein, the RAM 251,
the ROM 252, the graphic processor 253, the main CPU
254, and the first to nth interfaces 255-1 to 255-n may
be connected to one another through buses 256.
[0064] In the ROM 252, a command set for system
booting is stored. When a turn on command is input and
power is supplied, the main CPU 254 copies an operating
system (O/S) stored in the storage 230 to the RAM 251
according to the command stored in the ROM 252, and
executes the O/S to boot the system. When the booting
is completed, the main CPU 254 copies various applica-
tion programs stored in the storage 230 to the RAM 251,
and executes the application programs copied in the
RAM 251 to perform various operations.
[0065] The graphic processor 253 generates a screen
including various objects such as an icon, image, text,
etc., using a calculator (not illustrated) and renderer (not
illustrated). The calculator calculates an attribute value
such as a coordinate value, format, size, color, etc., for
displaying of each object according to the layout of the
screen using a control command received from the in-
putter 220. The renderer generates a screen of various
layouts including the objects based on the attribute value
calculated in the calculator. The screen generated in the
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renderer is displayed within the display area of the out-
putter 240.
[0066] The main CPU 254 accesses the storage 230,
and performs booting using the O/S stored in the storage
230. In addition, the main CPU 254 performs various op-
erations using various programs, contents, data, etc.,
stored in the storage 230.
[0067] The first to nth interfaces 255-1 to 255-n are
connected to each of the aforementioned configuration
elements via the buses 256. One of those interfaces
255-1 to 255-n may be a network interface that is con-
nected to an external apparatus through a network.
[0068] The controller 250 may determine an attribute
value of a font effect according to the characteristics of
the character input through the inputter 220, render the
font effect based on the determined attribute value, and
apply the rendered font effect to the input character and
output the character to the outputter 240.
[0069] More specifically, the controller 250 may obtain
character information of the character input through the
inputter 220. The character information of the input char-
acter may include various information about the charac-
teristics of the character such as the unique ID of the
character, control point information related to the char-
acter format information, connection information defining
the connecting attributes of the control point, metric in-
formation related to arrangement of a plurality of charac-
ters, hinting information for aligning boundary lines of a
character in a grid, character size information, character
thickness information, information on the language type
of the character, style information of the character, etc.
[0070] In addition, the controller 250 may obtain font
effect information including information about at least one
font effect set in the display apparatus 200. Herein, the
font effect information may include the type of the font
effect to be applied to the input character. The font effect
type may include at least one of a shadow effect, glow
effect, bevel effect, emboss effect, color overlay effect,
stroke effect, linear gradient effect, pattern effect, etc.
[0071] Hereinbelow is an explanation about various
font effects. Referring to FIGs. 4A and 4B, the font effect
may include an outer shadow effect 410 of generating a
shadow in the outskirts of a character and an inner shad-
ow effect 415 of generating a shadow inside a character.
The glow effect may include an outer glow effect 420
providing a smudging effect in the outskirts of a character
and an inner glow effect 425 providing a smudging effect
inside a character. In addition, there may be a bevel effect
430 and emboss effect 435 for giving a three-dimensional
effect to a character. In addition, there may be a color
overlay effect 440 providing an effect as if color is painted
over a character, a linear gradient effect 445 providing
gradation to a character, a stroke effect 450 providing a
rim (e.g. a rim highlight, a rim light, a rim, etc.) in the
outskirts of a character, and a pattern effect 455 of pro-
viding a particular pattern image inside a character. The
outskirts of a character may include one or more of inside
a character, outside a character, near a character, adja-

cent to a character, adjacent to the inside of a character
and adjacent to the outside of a character. The effect
may be outside of the original character, but within or
forming part of what is understood to be the rendered
character having the font effect.
[0072] In addition, as illustrated in FIG. 4A, a plurality
of font effects may be applied at the same time. For ex-
ample, as illustrated in FIG. 4B, the controller 250 may
apply a stroke effect 450, inner shadow effect 415 and
linear gradient effect 445 to a character at the same time.
Of course the controller 250 may apply any combination
of font effects, and the example shown in FIG. 4B is only
one such combination.
[0073] Other font effects may also be applied to the
present disclosure besides the aforementioned font ef-
fects. For example, various font effects such as a wave
effect, drop shadow effect, background effect, satin ef-
fect, etc., may also be applied.
[0074] In addition, the controller 250 may determine
an attribute value of a font effect according to the char-
acteristics of the input character. Herein, the attribute val-
ue of the font effect may be one of various attribute values
such as, for example, the thickness, position, or color,
etc., of the font effect.
[0075] The controller 250 may determine an attribute
value of a font effect according to the size of the input
character. For example, in the case of a stroke effect of
adding a rim to the character to which a font effect is
input, the controller 250 may determine a rim thickness
value of the stroke effect according to the size of the input
character.
[0076] More specifically, the controller 250 may deter-
mine the thickness value of the stroke effect such that
the larger the size of the input character, the thicker the
rim, and that the smaller the size of the input character,
the thinner the rim. Herein, the thickness value of the font
effect (e.g. stroke effect) may be determined using the
number of pixels or grayscale applied to the pixels. Here-
inbelow is an explanation about a character to which a
stroke effect is applied according to size of the character
according to related art and to an exemplary embodi-
ment, with reference to FIGs. 5A and 5B, respectively.

[0077] FIG. 5A is a view illustrating "( )" to
which a stroke effect is applied according to the size of
the character (i.e., sizes 30, 40, 50, 60, and 70) according
to related art. As illustrated in FIG. 5A, a rim of a constant
thickness is applied to the character regardless of the
size of the character. Due to this, in the case of a relatively
smaller character (e.g., 30, 40, 50, 60), the rim gets too
thick. In the case, of the relatively much smaller character
(e.g., 30, 40) it becomes impossible to provide an appro-
priate stroke effect to the user.

[0078] FIG. 5B is a view illustrating  to
which a stroke effect is applied according to size of the
character (i.e., sizes 30, 40, 50, 60, and 70) according
to an exemplary embodiment. As illustrated in FIG. 5B,

11 12 



EP 2 854 127 A1

8

5

10

15

20

25

30

35

40

45

50

55

there is provided a stroke effect of different thickness
according to the size of the character. That is, if the size
of the character is small, a thin rim is provided, and if the
size of the character is large, a thick rim is provided. Thus,
the user is provided with an appropriate stroke effect re-
gardless of the size of the character. This is because
there is a direct correlation between the size of the char-
acter and the size of the font effect that is applied to the
character. In contrast, in the related art shown in FIG. 5A
the size of the font effect is fixed making it impossible to
apply an appropriately sized font effect to some character
sizes.
[0079] According to the above-mentioned exemplary
embodiment, in a case where the size of the character
changes due to expansion or reduction of the display
screen according to a user command (for example, pinch
operation) in a smart phone, an attribute value of the font
effect is determined and applied according to the size of
the character in real time, thereby increasing the usability
of the user because the size of the font effect is variable
and changed according to one or more attributes of the
character (e.g., size, thickness, type, etc.). Of course,
the font effect can change based on the typography as
well (e.g., typefaces, point size, line length, leading, line
spacing, tracking, kerning, etc.) The attributes of the
character (or one or more charcaters) may include the
typography.
[0080] In addition, the controller 250 may determine
an attribute value of a font effect according to the thick-
ness of the input character. For example, in the case
where the font effect is a stroke effect of adding a rim to
the input character, the controller 250 may determine the
rim thickness value of the stroke effect according to the
thickness of the input character.
[0081] More specifically, the controller 250 may deter-
mine the thickness value of the stroke effect such that
the thicker the input character, the thicker the rim, and
that the thinner the input character, the thinner the rim.
Herein, the thickness value of the font effect may be de-
termined using the number of pixels and grayscale ap-
plied to the pixels. Hereinbelow is an explanation about
characters where a stroke effect is applied according to
the character thickness according to the related art and
to an exemplary embodiment with reference to FIGs. 6A
and 6B, respectively.

[0082] FIG. 6A is a view illustrating 
where a stroke effect is applied according to the character
thickness according to related art. As illustrated in the
upper and lower side of FIG. 6A, a same thickness (4
pixels) rim is applied to both the case where the thickness
of the character is large 610, and the case where the
thickness of the character is small 620. Thus, in the case
of a thin character, the rim is too thick, making it impos-
sible to provide an appropriate stroke effect to the user.

[0083] FIG. 6B is a view illustrating 
where a stroke effect is applied in proportion to the char-

acter size in accordance with an exemplary embodiment.
As illustrated in FIG. 6B, there is provided a stroke effect
of different thickness according to the thickness of char-
acter. That is, as illustrated in the upper side of FIG. 6B,
in the case of a thick character 630, a thick rim (4 pixels)
is provided, and as illustrated in the lower side of FIG.
6B, in the case of a thin character 640 , a thin rim (2
pixels) is provided. Thus, the user is provided with an
appropriate stroke effect according to thickness of char-
acter.
[0084] As explained in the aforementioned exemplary
embodiment, the controller 250 may change the thick-
ness of the stroke effect according to the size and thick-
ness of the character, but this is just an exemplary em-
bodiment, and the thickness of the stroke effect may be
determined according to other characteristics of the char-
acter. For example, the controller 250 may change the
thickness of the stroke effect according to the language
type of the character. More specifically, as illustrated in
FIG. 7A, in the related art, the thickness of the stroke
effect is applied regardless of the language type of the
character. In the case of highly complex characters (e.g.
Chinese characters), it is not possible to provide an ap-
propriate stroke effect to the user. However, in the
present disclosure, as illustrated in FIG. 7B, an appro-
priate stroke effect may be provided according to the lan-
guage type of the character by adjusting the thickness
of the stroke effect to be thin. Besides the aforemen-
tioned, the controller 250 may change the thickness of
the stroke effect according to various characteristics such
as the stroke complexity of the character, the styling of
the character, etc.
[0085] In the aforementioned exemplary embodiment,
it is explained that the controller 250 may change an at-
tribute value regarding the thickness of the font effect
according to the characteristics of the character, but this
is just an exemplary embodiment, and it is possible to
change an attribute value regarding other attributes of
the font effect according to the characteristics of the char-
acter. For example, in the case where the font effect set
in the display apparatus 200 is a shadow effect, the con-
troller 250 may change the attribute value regarding the
position of the shadow effect according to the size of the
character. Hereinbelow is an explanation about charac-
ters where a shadow effect is applied according to the
related art and according to an exemplary embodiment
with reference to FIGs. 8A and 8B.
[0086] FIG. 8A is a view illustrating "The quick brown"
where a shadow effect is applied according to the size
of the character according to related art. As illustrated in
FIG. 8A, a shadow effect is applied to a fixed position
regardless of the size of the character. Thus, in the case
of a small character, the distance between the character
and shadow becomes too close, and it is not possible to
provide an appropriate shadow effect.
[0087] FIG. 8B is a view illustrating "The quick brown"
where a shadow effect is applied according to the size
of the character according to an exemplary embodiment.
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As illustrated in FIG. 8B, a shadow effect is provided in
different positions according to the size of the character.
That is, in the case of a small character, a shadow effect
is provided at a farther distance than the case of a large
character. Thus, the user may be provided with an ap-
propriate shadow effect even when the size of the char-
acter is small. In other words, the position of the shadow
effect relative to the character is variable and depends
on a characteristic (e.g., size) of the character. In con-
trast, the position of the shadow effect relative to the char-
acter in the related art is fixed (e.g., the same) regardless
of the characteristics of the character. Thus, in the ex-
emplary embodiments described above, the font effect
changes as a function of one or more characteristics of
the character.
[0088] By way of another example, the controller 250
may change an attribute value regarding color of the font
effect according to the characteristics of the character.
Herein, the attribute value regarding color of the font ef-
fect may include both an attribute value regarding the
brightness of the font effect and an attribute value re-
garding the chroma of the font effect. For example, in the
case where the font effect set in the display apparatus
200 is a glow effect, the controller 250 may control such
that the larger the size of the character or thicker the
character, the darker the color of the smudging, and that
the smaller the size of the character or thinner the char-
acter, the lighter the color of the smudging.
[0089] In the aforementioned exemplary embodiment,
it is explained that the controller 250 may change an at-
tribute value of the stroke effect, shadow effect, color,
etc., according to the characteristics of the character, but
this is just an exemplary embodiment, and the controller
250 may also change an attribute value of other font ef-
fects according to the characteristics of the character.
[0090] For example, in the case where the font effect
set in the display apparatus 200 is a bevel effect or em-
boss effect, the controller 250 may determine an attribute
value having a smaller 3-dimensional sensation as the
size or thickness of the character gets larger, and deter-
mine an attribute value having a higher 3-dimensional
sensation as the size or thickness of the character gets
smaller. By way of another example, in the case where
the font effect set in the display apparatus 200 is a shad-
ow effect, the controller 250 may determine an attribute
value such that the larger the size or thickness of the
character, the larger the size of the shadow, and that the
smaller the size or thickness of the character, the smaller
the shadow.
[0091] In addition, the controller 250 may change an
attribute value of various font effects such as a color over-
lay effect, linear gradient effect, pattern effect, wave ef-
fect, etc., according to the characteristics of the charac-
ter.
[0092] In addition, the controller 250 may obtain infor-
mation on the resolution characteristics of the display
apparatus 200, and may determine an attribute value of
the font effect considering the resolution characteristics

of the display apparatus 200. That is, since the resolution
or characteristics related to the resolution such as PPI,
DPI, etc., differ depending on the type of the display ap-
paratus 200, the controller 250 may determine an at-
tribute value of the font effect according to the resolution
characteristics of the display apparatus 200.
[0093] For example, the controller 250 may determine
an intensity of filtering of the font effect according to the
resolution characteristics. Hereinbelow is an explanation
about characters where a shadow effect is applied ac-
cording to the PPI of the display apparatus 200 according
to the related art and according to an exemplary embod-
iment with reference to FIGs. 9A and 9B, respectively.
[0094] FIG. 9A is a view illustrating "Gallery" where a
shadow effect is applied according to the PPI of a display
apparatus according to related art. As illustrated in FIG.
9A, when the PPI is high (HPPI), an appropriate shadow
effect is provided to the character, but the shadow effect
gets unclear as the PPI gets lower (e.g., when the PPI
is mid (MPPI) and when the PPI is low (LPPI)), thereby
making it difficult to recognize the character clearly.
[0095] FIG. 9B is a view illustrating "Gallery" where a
shadow effect is applied according to the PPI of the dis-
play apparatus 200 according to an exemplary embodi-
ment. As illustrated in FIG. 9B, as the PPI gets lower, the
filtering intensity is adjusted and a shadow effect with a
minimum smudging effect is provided. Thus, the user
may be provided with an appropriate font effect even
when the resolution of the display apparatus is low. In
other words, the shadow effect applied to the character
is variable and depends on a characteristic (e.g., reso-
lution, PPI, DPI, etc.) of the display apparatus 200. In
contrast, the shadow effect applied to the character in
the related art is fixed (e.g., the same) regardless of the
characteristics of the display apparatus 200. Thus, in the
exemplary embodiments described above, the font effect
changes as a function of one or more characteristics of
the display apparatus 200.
[0096] In the aforementioned exemplary embodiment,
it is explained that the intensity of filtering of a shadow
effect differs according to the PPI of the display appara-
tus, but this is just an exemplary embodiment, and an
attribute value of other font effects may also be deter-
mined according to the resolution characteristics of the
display apparatus. For example, in the case where a glow
effect is set in the display apparatus 200, when the res-
olution of the display apparatus 200 is low, the controller
250 may minimize the smudging effect by adjusting the
intensity of filtering.
[0097] As aforementioned, it is possible to provide dif-
ferent attribute values of the font effect according to the
resolution of the display apparatus 200, thereby enabling
the user to be provided with the optimal font effect, no
matter what kind of display apparatus 200 the user is
using.
[0098] Of course, the font effect may change as a func-
tion of one or more characteristics of the display appa-
ratus 200 and one or more characteristics of the charac-
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ter. For example, the controller 250 may render the font
effect according to the attribute value of the font effect
determined by the character characteristics and the res-
olution of the display apparatus 200. In addition, the con-
troller 250 may render the character according to the ob-
tained character information, apply the font effect to the
rendered character, and output it to the outputter 240.
The controller 250 may turn a function for adjusting an
attribute value of the font effect on or off according to the
characteristics of the character input according to the us-
er setting input through the inputter 220. Herein, the user
may turn the function of adjusting the attribute value of
the font effect on or off according to the character char-
acteristics through a (User Interface) UI or a particular
operation (for example, an operation of continuously
touching the touch screen for several seconds).
[0099] Hereinbelow is an explanation about an exem-
plary embodiment that provides a different attribute value
of the font effect according to the character characteris-
tics with reference to FIG. 10A and FIG. 10B.
[0100] FIG. 10A is a view for explaining a case where
a font effect is applied to a character when a display
screen is expanded or reduced according to a user ma-
nipulation according to the related art. As illustrated in
the left side of FIG. 10A, in the case where a pinch op-
eration is input for expanding the size of the display
screen while a character is displayed on the display
screen, the size of the character gets smaller as illustrat-
ed in the right side of FIG. 10A. Herein, the size of the
character gets smaller, but the thickness is the same,
therefore the readability and/or visibility is reduced be-
cause the font effect becomes stronger compared to the
size of the character. In addition, as illustrated in the left
side of FIG. 10A, in the case where a pinch operation for
reducing the size of the display screen is input while a
character is being displayed on the display screen, the
size of the character becomes larger, as illustrated in the
bottom right end of FIG. 10A. Herein, the size of the char-
acter becomes larger, but since the thickness of the font
effect is the same, the font effect of the character be-
comes weaker than the size of the character, thereby
deteriorating the quality of the font effect.
[0101] FIG. 10B is a view for explaining a case where
a font effect is applied to a character when the size of
the display screen is expanded or reduced by a user ma-
nipulation. As illustrated in the left side of FIG. 10B, in
the case where a pinch operation is input for expanding
the size of the display screen while a character is being
displayed on the display screen, the size of the character
becomes smaller, as illustrated in the top right end of
FIG. 10B. Herein, as the size of the character becomes
smaller, the font effect becomes thinner as well, thereby
providing an appropriate font effect to the character and
maintaining readability and visibility. In addition, as illus-
trated in the left side of FIG. 10B, in the case where a
pinch operation is input for reducing the size of the display
screen while a character is being displayed on the display
screen, the size of the character becomes larger as illus-

trated in the bottom right end of FIG. 10B. Herein, the
size of the character gets larger, but the thickness of the
font effect becomes larger as well, providing an excellent
font effect.
[0102] That is, in the case where the character size
changes according to a user manipulation, it is possible
to determine an attribute value of the font effect and apply
it to the character real time, thereby providing a font effect
of excellent quality regardless of the size of the character.
Hereinbelow is an explanation about a method for pro-
viding a font effect of the display apparatus 100 of FIG.
1 and/or a character with reference to FIG. 11.
[0103] First of all, the display apparatus 100 obtains
character information of the input character and informa-
tion on the font effect (S1110). Herein, the information of
the input character may include information on character
characteristics (for example, size, thickness, and lan-
guage type of the character), and information on the font
effect may include information on the type of font ef-
fect(for example, shadow effect, stroke effect, glow ef-
fect, linear gradient effect, etc.).
[0104] In addition, the display apparatus 100 deter-
mines an attribute value of the font effect according to at
least one of characteristics of the input character and
characteristics of the display apparatus 100 (S1120).
More specifically, the display apparatus 100 may deter-
mine an attribute value of various font effects according
to various characteristics such as the size, thickness, lan-
guage type, etc., of the character as illustrated in FIGs.
4A to 8B. In addition, the display apparatus 100 may de-
termine an attribute value of various font effects accord-
ing to the resolution of the display apparatus 100 as ex-
plained in FIGs. 9A and 9B.
[0105] In addition, the display apparatus 100 may
render the font effect based on the determined attribute
value (S1130).
[0106] In addition, the display apparatus 100 applies
the rendered font effect to the input character (S1140),
and outputs the character to which the font effect is ap-
plied (S1150).
[0107] With reference to FIG. 11, an attribute value of
a font effect may be e.g. a feature value of a font effect.
With reference to FIG. 11, a characteristic of an input
character may be e.g. a feature of an input character.
With reference to FIG. 11, a characteristic of a display
apparatus may be e.g. a feature of a display apparatus.
[0108] As in the aforementioned method for providing
a font effect, by rendering the font effect considering the
characteristics of the input character, it becomes possible
to apply the optimal font effect to the input character and
provide it to the user.
[0109] The aforementioned method is equally applica-
ble to providing a font effect to a string of characters (e.g.,
a word, a phrase, etc.). That is the controller 130 may
obtain typography information (e.g., typefaces, point
size, line length, leading, line spacing, tracking, kerning,
etc.) about the string of characters and render a font effect
in consideration of the string of characters as a whole
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not just each individual character. Thus, it becomes pos-
sible to apply an optimal font effect to a part or the whole
of the entire string of characters and provide it to the user.
[0110] Also, the aforementioned method is applicable
to providing a font effect to a character (or a string of
characters) that is displayed on multiple display units.
For example, a user may mirror the display of their smart
phone to their smart TV, computer, tablet, etc. The con-
troller may optimize the font effect of the input characters
differently for each display unit depending on the reso-
lution of each. As a result, the characters displayed on
the smart phone (e.g., first display unit) may be optimized
differently from the characters displayed on the smart TV
(e.g., second display unit). Thus, it becomes possible to
optimize the font effect of characters displayed on one
display unit differently from the font effect of the same
characters displayed on a different display unit.
[0111] As in the aforementioned various exemplary
embodiments of the present disclosure, a display appa-
ratus may render a font effect considering characteristics
of a character that is input, thereby applying an optimal
font effect to an input character and providing the char-
acter to which the font effect is applied to a user. Further-
more, the display apparatus may render a font effect con-
sidering characteristics of the display apparatus, thereby
correcting a consistent quality regardless of the type and
resolution of the display apparatus.
[0112] The method for providing a font effect of a dis-
play apparatus 100 according to the aforementioned var-
ious exemplary embodiments may be embodied as a pro-
gram and be provided to the display apparatus. The pro-
gram including the method for providing a font effect of
a display apparatus may be stored in a non-transitory
computer readable medium and be provided.
[0113] A non-transitory computer readable medium re-
fers to a medium that can be read by a computer and
that may store data semi-permanently and not for a short
period of time such as a register, cache, memory, etc.
More specifically, the aforementioned various applica-
tions or programs may be stored in a non-transitory com-
puter readable medium such as a CD, DVD, hard disk,
Blu-ray disk, USB, memory card, ROM, etc., and be pro-
vided.
[0114] Although a few exemplary embodiments have
been shown and described, it would be appreciated by
those skilled in the art that changes may be made in these
embodiments without departing from the principles and
spirit of the inventive concept, the scope of which is de-
fined in the claims and their equivalents.
[0115] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to this
specification in connection with this application and which
are open to public inspection with this specification, and
the contents of all such papers and documents are in-
corporated herein by reference.
[0116] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process

so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.
[0117] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features. The in-
vention is not restricted to the details of the foregoing
embodiment(s). The invention extends to any novel one,
or any novel combination, of the features disclosed in
this specification (including any accompanying claims,
abstract and drawings), or to any novel one, or any novel
combination, of the steps of any method or process so
disclosed.

Claims

1. A font effect providing method of a display apparatus,
the method comprising:

determining an attribute value of a font effect
according to at least one of a characteristic of a
character and a characteristic of the display ap-
paratus (S1120);
rendering the font effect based on the deter-
mined attribute value (S1130) and applying the
rendered font effect to the character; and
outputting the character to which the font effect
is applied (S1150).

2. The method according to claim 1, wherein the at-
tribute value of the font effect includes at least one
of a thickness, position, and color of the font effect
and is determined at least according to a size of the
character.

3. The method according to claim 2, wherein the deter-
mining comprises determining a thickness value of
a stroke effect such that the bigger the size of the
character, the bigger the thickness of a rim, and the
smaller the size of the character, the smaller the
thickness of the rim when the font effect is the stroke
effect of adding a rim to the character.

4. The method according to any one of claims 1 to 3,
wherein the attribute value of the font effect includes
at least one of a thickness, position, and color of the
font effect and is determined at least according to a
thickness of the character.

5. The method according to claim 4, wherein in re-
sponse to the font effect including a stroke effect of
adding a rim to the input character, the determining
comprises determining a thickness value of the
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stroke effect such that the thicker the character, the
thicker the rim, and the thinner the character, the
thinner the rim.

6. The method according to any one of claims 1 to 5,
further comprising obtaining information about a res-
olution characteristic of the display apparatus;
wherein the attribute value of the font effect is deter-
mined by considering at least the resolution charac-
teristic of the display apparatus.

7. The method according to claim 6, wherein in re-
sponse to the font effect including a glow effect of
providing a smudging effect to the character, the de-
termining comprises reducing the smudging effect
by reducing a filtering intensity of the glow effect such
that the lower the resolution characteristic of the dis-
play apparatus, the lower the filtering intensity of the
glow effect.

8. The method according to any one of claims 1 to 7,
wherein the characteristic of the character compris-
es at least one of the language type of the character,
styling of the character, and stroke complexity of the
character.

9. The method according to any one of claims 1 to 8,
further comprising obtaining font information that in-
cludes a type of the font effect to be applied to the
character (S1110), and the type of the font effect
comprises at least one of a shadow effect, glow ef-
fect, bevel effect, emboss effect, color overlay effect,
stroke effect, linear gradient effect, and pattern ef-
fect.

10. The method according to any one of claims 1 to 9,
further comprising turning a function of adjusting the
attribute value of the font effect on or off according
to the characteristicsof the character in accordance
with a user setting.

11. A display apparatus comprising:

an inputter (110) configured to receive a user
command input;
a controller (130) configured to determine an at-
tribute value of a font effect according to at least
one of a characteristic of a character input
through the inputter and a characteristic of the
display apparatus, to render the font effect
based on the determined attribute value, and to
apply the rendered font effect to the character
input through the inputter; and
an outputter (120) configured to output the char-
acter to which the font effect has been applied.

12. The display apparatus according to claim 11, where-
in the attribute of the font effect includes at least one

of a thickness, position, and color of the font effect
and the controller determines the attribute of the font
effect according to a size of the input character.

13. The display apparatus according to claim 12, where-
in in response to the font effect including a stroke
effect of adding a rim to the input character, the con-
troller determines a thickness value of a stroke effect
such that the larger the size of the input character,
the thicker the rim, and the smaller the size of the
input character, the thinner the rim.

14. The display apparatus according to any of claims 11
to 13, wherein the attribute of the font effect includes
at least one of a thickness, position, and color of the
font effect and the controller determines the attribute
of the font effect according to a thickness of the input
character.

15. The display apparatus according to claim 14, where-
in in response to the font effect including a stroke
effect of adding a rim to the input character, the con-
troller determines a thickness value of the stroke ef-
fect such that the thicker the input character, the
thicker the rim, and the thinner the input character,
the thinner the rim.
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